Bumetanide increases manganese accumulation in the brain of rats with liver damage.
Hepatic encephalopathy is a common complication in cases of liver damage; it results from several factors, including the accumulation of toxic substances in the brain, e.g. manganese, ammonia and glutamine. We have previously reported that manganese favors ammonia and glutamine accumulation in the brain of cirrhotic rats, and we suggested that such effect could be mediated by manganese-elicited activation of the NKCC1 (Na(+)/K(+)/2Cl(-) cotransporter 1). To test this hypothesis, we used bumetanide, an NKCC1 blocker prescribed to treat ascites in cirrhotic patients; we expected that if NKCC1 was responsible for manganese-mediated ammonia buildup and the subsequent glutamine accumulation, bumetanide could counteract such effect and improve motor coordination. In addition, we considered essential to test the effect of bumetanide on manganese brain levels. We used a model of liver damage in rats, consisting in bile-duct ligation. Animals were exposed to manganese in the drinking water (1 mg/ml) for two weeks and ammonia in the food (20% w/w of ammonia acetate) during the second week after surgery. Bumetanide was administered intraperitoneally in the course of the ammonia treatment. We measured glutamine and manganese in three brain regions: frontal cortex, striatum and cerebellum. Bumetanide produced no effect on glutamine accumulation; however, because of bumetanide treatment, manganese was increased in the brain, and also the activity of gamma-glutamyl transferase in plasma; thus, we consider that the influence of bumetanide and similar diuretics on liver function and manganese homeostasis should be further studied.